A lthough morbidity and mortality are the most commonly used end points in clinical trials of heart failure treatments, it is also important to consider how patients experience their illness when assessing treatment efficacy. The goal of this study was to use qualitative interviews to identify key experiences that may be targeted as end points in future heart failure trials.
Introduction
Clinical trials for new heart failure treatments have traditionally focused on mortality and hospitalisations as primary end points. 1, 2 Although clearly important, these end points tell us little about how heart failure (HF) patients experience their illness and treatment in their day-to-day life. HF may affect patients' quality of life more than many other chronic diseases, including diabetes and arthritis. 3, 4 Symptoms and quality of life, as reported by patients, are correlated with mortality and hospitalisations, [5] [6] [7] suggesting that these concepts may be indicative of an underlying process that ultimately manifests in death and/ or increased healthcare resource utilisation. For these reasons, it appears that it would be useful to better understand what patients experience outside of the clinic; this may ultimately improve how HF treatments are evaluated.
Patient-reported outcome measures (PROMs or PROs) provide a mechanism for assessing the patient's day-to-day experience, and can be important in evaluating the efficacy of HF treatments. PROMs are defined as "any report of the status of a patient's health condition that comes directly from the patient, without interpretation of the patient's response by a clinician or anyone else". 8 PROMs have been gaining increasing attention in the UK as markers of treatment benefit. The National Institute for Health and Clinical Excellence (NICE) overview of methods used in health technology assessment highlights the value of the patient perspective and health-related quality of life. 9 Additionally, since 2009, the UK Department of Health has required providers of certain surgical procedures to collect PROMs data before and after the procedure. 10 This type of initiative may lead to more frequent use of PROMs at a national and local level, in order to understand patient perspectives on clinical care. 
Materials and methods
Individual patient interviews were conducted with 63 patients with chronic HF in six locations across the USA. The 63 patients are from three separate studies (groups A, B and C below). Although results for these studies are presented separately, the similarity between patient groups and interview methods also allowed the presentation of pooled data. While specific aims for the three groups had slight differences, the overall goal was to identify relevant and important concepts to patients with chronic HF, and to understand broadly the language that they use to describe their experiences. The interviewers in the study had between five and 10 years of qualitative research experience, including two years of experience in cardiovascular disease. The interviewers were clinically trained: one as a naturopathic clinician and the other as a hospice and crisis line counsellor. Both interviewers were trained for this specific study and the interview guide used in the study was pilot tested prior to starting the study. Patients were enrolled if they were at least 18 years of age, provided informed consent, had a physician-documented diagnosis of chronic HF, were New York Heart Association (NYHA) class II-IV, had been stable for three months or longer, and were able to read, write and speak English and understand the interview questions.
For all groups, patients were excluded if they had a major cardiac event within the past three months, had a clinical condition that would interfere with their participation in the interview, or were diagnosed with a condition that could affect their ability to distinguish the symptoms of HF. Participants were also excluded if they were known to be pregnant or were currently participating in another study. These inclusion and exclusion criteria served to aid in the selection of a sample of patients that are similar to clinical trial samples by virtue of their diagnoses and severity levels.
Study candidates were identified from clinic medical records. Medical records were reviewed to determine which patients met the inclusion and exclusion criteria for the study and those who did were contacted by phone to determine interest and willingness to participate.
The interviewers used a semi-structured interview guide to elicit both spontaneous and prompted descriptions of the patient's experiences with HF. The interview began with open-ended questions that were designed to allow the patient to describe their experiences without prompting. After spontaneous reports were exhausted, patients were directly asked about specific symptoms and other experiences (such as emotional, social, or occupational effects) that may be related to HF or its treatment. These prompts were selected based on concepts identified from the published literature, existing measures, and discussions with clinical experts. Given the degree of comorbidity between HF and depression, 14 patients were directly prompted about depressed mood, if it was not discussed in response to openended questioning. Fifty-five patients (groups A and C) were asked to rate the symptom and impact that is most bothersome or the most important to eliminate ('to be rid of'). The patients received a small fee for their participation in the study.
Each interview session lasted approximately 60 minutes. Audiotapes from all interviews were transcribed and used for the coding and content analysis process. The transcripts were loaded into the ATLAS.ti (version 5.0) software program 15 for content analysis. Relevant passages from the transcripts were assigned a descriptive code using a coding dictionary. The coding dictionary initially included concepts identified in expert interviews and a review of the published literature. Coders followed these steps:
The coder identified each time in the 1.
transcript text where the patient expressed a concept.
This text was tagged within the ATLAS.ti 2.
program.
The coder then matched the tagged text 3.
(by content) to a code stem from the coding dictionary (or created a new code stem if needed).
This mixed deductive and inductive approach to developing concept codes was meant to ensure that the ideas generated from patients during the interview process would have appropriate influence on both the variety of the codes assigned and the overall organisation of the qualitative results. Similar codes were grouped into categories and these categories were used as the unit of analysis.
The data coding personnel were trained qualitative data analysts. Inter-rater agreement was evaluated in terms of identifying patient interview transcript text to be coded (step 1 above; 81.8-95.5% agreement) as well as the specific code assigned (step 3 above; 97.3-100% agreement). Concept saturation -the point at which no new information is obtained from new interviews -was used to evaluate the adequacy of the sample size.
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The codes assigned to patient expressions were tabulated in order to present their frequency of appearance in the patient interviews. When a concept is of particular significance to a patient, the patient may express that concept multiple times, with each 'expression' being recorded and tabulated separately. A summary table was produced showing the number of patients who expressed a concept and the number of times that each concept was expressed. The number of patients reporting a concept reflects the generalisability of the concept to the target patient population.
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Finally, symptom and impact bother rankings were summarised for each concept as a final step in evaluating the HF patients' experiences. Evaluating all of these streams of information (number of concept expressions, number of patients expressing a concept, and degree of bother related to each concept) provides an understanding of the most salient concepts to chronic HF patients.
Results
Demographic and clinical characteristics of the sample are presented in table 1. The mean age was 68.9 years (ranging from 38 to 90 years of age). Participants were mostly male (60.3%) and white (76.2%). Participants had a variety of comorbid conditions, which is common in patients with HF. NYHA class was recorded for group C only, and most participants in that group were identified as being NYHA class III (57.5%); however, there was representation of patients with both class II (37.5%) and class IV (5.0%). Saturation was achieved in the interview sample indicating that the sample size was adequate -no new information is likely to be gained by conducting additional interviews with this target population.
HF symptom experience
For group C, results were first reviewed for PEF and REF patients separately; as no major differences were found between the groups, results are presented for the total group of HF patients.
As shown in table 2, three tiers of symptoms consistently emerged in the interviews. The first tier includes shortness of breath and tiredness, which were the two most commonly mentioned symptoms. Not only did the vast majority of patients mention shortness of breath and tiredness, they also mentioned them multiple times within the interview, which highlights the importance of the concepts. The second tier included swelling (primarily of the lower extremities) and pain. The remaining symptoms fall into tier three, being mentioned far less frequently than those in tiers one or two.
Patients described becoming out of breath when performing activities such as walking up steps, walking around the house or to the car, and doing housework. Swelling in the legs, ankles and feet was the primary type of swelling reported. Chest pain was the most common type of pain described by patients, but they also reported experiencing pain in other areas, including back, leg and arm pain. However, these experiences were reported somewhat less frequently than chest pain. • hands will tingle like they are asleep, but then they hurt and burn. It is really painful."
As shown in table 3, patients consistently ranked tiredness and shortness of breath as the most bothersome or the most important symptoms that they would like to eliminate, followed by swelling and pain.
Impact of illness and symptoms
The most frequently mentioned HF impacts related to physical limitations and mobility problems. For example, with the exception of one individual, all participants in group A (93%) reported physical limitations and physical mobility impacts as primary impacts of their HF. Difficulties with mobility most often included difficulty walking and carrying objects. Impacts on daily activities and responsibilities (such as housework and paid work) and lifestyle activities (such as hobbies and social activities) were also frequently identified and mentioned by patients in groups A and C (table 2). Emotional impacts were often mentioned by patients, and these impacts varied considerably including expressions of annoyance, anxiety, irritation, frustration, depression, embarrassment, guilt and fear. Only patients in group C were asked about how bothersome HF impacts were. Physical activity limitations were most frequently described as the most bothersome by patients (41%).
Discussion
The qualitative data from this study suggest that patients experience a variety of negative effects due to HF in their day-to-day lives. The key symptoms that emerged consistently across three patient interview groups included shortness of breath, tiredness, swelling (particularly of the legs, feet, ankles) and pain (chest and other). Key impacts included physical activity and mobility limitations. These findings are largely consistent with previous qualitative work among HF patients, which identifies shortness of breath and lack of energy as the most prevalent symptoms, and physical limitations as the most relevant impact area. [18] [19] [20] The key symptoms identified by patients were characterised as occurring at rest, but were particularly noticeable during physical activity. This is important to consider when assessing symptom severity in clinical trials, as degree of engagement in physical activities may partially determine symptom severity. It may be useful to measure symptoms in relation to varying levels of physical activity. Specific activities to address may include mobility concerns (i.e. walking, lifting and carrying, and climbing stairs), as well as activities that range in intensity from mild to strenuous, and include, among others, housework, yard work, and exercising or playing sports.
Pain emerged as a potentially important concept, with patients reporting chest pain and non-chest pain. Patient-reported pain in HF has been described previously 21 and has been identified in other qualitative studies of HF patients. For example, 38% of chronic HF patients presenting at the emergency department for worsening HF report Table 3 . Most bothersome symptoms and impacts *In group A patients were asked about swelling of ankles and feet specifically; in group C patients were asked about general swelling only. **Group A identified chest pain specifically; in group C patients were asked to rate pain (including chest and non-chest).
N/A -bother/importance of impacts not assessed among this group of patients. and fatigue), as well as emotional impacts such as anxiety and depression. 23 Existing PROMs in HF do not assess pain, reflecting the assumption that pain is not a key feature of the condition. It will be important to better understand if pain is a core feature of HF before making a determination about assessing pain to evaluate treatment effects. The fact that it is often mentioned by HF patients in this study warrants further attention. Understanding and incorporating HF patients' perspectives on their illness and treatment in clinical trials is an important goal for the healthcare industry. PROMs can help identify the burden of illness on patients, which will help clinicians and payers understand the value of treatments beyond their impact on physiological or hospitalisation end points. As noted earlier, key stakeholders in the UK have highlighted the importance of using PROMs to understand treatment benefit. The 2008 National Health Service (NHS) High Quality Care for All report emphasises the potential central role of PROMs when assessing effectiveness alongside clinical measures: "Just as important is the effectiveness of care from the patient's own perspective which will be measured through patientreported outcomes measures (PROMs)."
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The findings from the qualitative interviews in this study may have significant implications for PROMs used in HF clinical trials. The concepts identified as part of this study appear to represent areas of importance to patients and, therefore, should be considered for inclusion in any PROMs that are used to examine the efficacy of HF treatments.
One possible limitation of this research is that the sample size used in this study may seem small, particularly in comparison to clinical trials. However, this sample size is not unusual in qualitative research. Additionally, evidence of concept saturation was found in all three groups. This suggests that the sample size was adequate to support the broad objective of comprehensively identifying relevant and important concepts to HF patients. Although the formats of the three interview groups were similar enough to allow pooling of the data, it does increase complexity in interpreting the data. For example, NYHA class and left ventricular ejection fraction (LVEF) were only recorded for one of the three groups; severity of chronic HF experience is not documented for two groups. Finally, these results were obtained exclusively from US patients. It may be useful to conduct interviews with patients from other regions, in order to explore potential differences in symptom and impact experience.
The results from these interviews demonstrate that symptoms (overall and
